###### Strengths and limitations of this study

-   Depression and anxiety were evaluated using well validated, widely used tools (the Patient Health Questionnaire-9 and Generalised Anxiety Disorder-7 questionnaires), standardising assessment across the three countries and allowing for comparison to other studies using the same tools.

-   Where possible, Ebola virus disease (EVD) survivors acted as enumerators, hopefully reducing response bias associated with EVD-related stigma.

-   Due to use of survivor registries for sampling, our sample is likely biased towards survivors who are connected with advocacy groups and healthcare services.

-   This was a cross-sectional study, precluding causal inference between mental health and covariates of interest.

Introduction {#s1}
============

During the unprecedented 2014--2016 Ebola outbreak, Liberia, Sierra Leone and Guinea experienced more than 28 000 cases of Ebola virus disease (EVD), leaving an estimated 10 000 survivors.[@R1] The unprecedented number of survivors has raised questions about long-term health complications of EVD survivorship and the capacity of local health systems to meet these needs.

Prior and emerging research has shown EVD survivorship to be associated with myriad sequelae, including musculoskeletal pain, ocular conditions and mental health issues.[@R3] Recent studies from the West Africa outbreak have found that many survivors suffer from symptoms associated with mental health conditions.[@R3] A 2015 study among EVD survivors in Sierra Leone found that 48% showed symptoms of anxiety or depression, and 76% showed symptoms of post-traumatic stress disorder (PTSD).[@R8] In Guinea, 15% of survivors met criteria for psychological suffering,[@R3] and in Liberia 13% of survivors presented with symptoms of depression and/or anxiety.[@R9]

The impacts of EVD infection are far-reaching. In addition to health complications, many survivors also experienced loss of friends and family, as well as stigmatisation and ostracisation in their communities and at health facilities, leading to further degradation of traditional social support structures and the ability or willingness to engage with care.[@R14] One study in Sierra Leone found that 67% of survivors had witnessed the death of a family member to EVD, and 32% experienced stigma in their communities after returning home from the Ebola treatment unit.[@R10] These experiences and issues can have long-term impact on the survivors' well-being and the ability of the health system to respond to their health needs.

The aims of this study are to describe the prevalence and correlates of depression and anxiety among adult EVD survivors in Liberia, Sierra Leone and Guinea, in order to better understand the health needs of this population and to inform further health programmes and policies. This research is particularly salient considering the current Ebola outbreak in the Democratic Republic of Congo.

Methods {#s2}
=======

Design and sample {#s2-1}
-----------------

This was a cross-sectional survey conducted in USAID EVD-priority regions in Liberia, Sierra Leone and Guinea as part of the Ebola Transmission Prevention & Survivor Services (ETP&SS) programme, a USAID-funded, EVD-survivor focused programme implemented between 2016 and 2018. Data collection was conducted in early 2018. The final sample size was 1495 (Guinea=531, Liberia=213, Sierra Leone=751). Randomised samples stratified by administrative region and sex were drawn from survivor registries in each country. Representatives from local survivor associations played an essential role in facilitating the research by contacting and mobilising participants. Inclusion criteria were: verified EVD survivor status and age 18 or over. Data collectors received 3--7 days of training (depending on the country), which included review of ethics and confidentiality practices. Mobile phones or tablets were used for data collection, and all surveys were conducted in-person.

Measures {#s2-2}
--------

### Patient Health Questionnaire-9 {#s2-2-1}

The Patient Health Questionnaire-9 (PHQ-9) is a self-administered depression screening tool based on the nine Diagnostic and Statistical Manual of Mental Disorders (DSM-5) criteria for major depressive disorder.[@R16] It has been validated in several sub-Saharan African countries and with a number of stigmatised and vulnerable populations.[@R18] Questions ask about experience of each criterion in the past 2 weeks and are scored on a 4-point Likert scale of frequency (eg, 'more than half the days'), with an overall range of 0 to 27. The score can be interpreted using a diagnostic algorithm to generate a tentative diagnosis of major depressive disorder or other depressive disorder, as a continuous summary score, or as a severity scale.[@R17] In this study, the PHQ-9 had a Cronbach's alpha of 0.82, suggesting high internal reliability.

### Generalised Anxiety Disorder-7 {#s2-2-2}

Similar to the PHQ-9, the Generalised Anxiety Disorder-7 (GAD-7) is a self-administered screening tool based on the seven DSM criteria for GAD and has been validated in several sub-Saharan African countries and among vulnerable populations.[@R21] Questions ask about experience of each criterion in the past 2 weeks and are scored on a 4-point Likert scale of frequency (eg, 'more than half the days'), with an overall range of 0 to 21. The score can be interpreted using a validated cut-point of 10 for a tentative diagnosis of GAD or as a continuous summary score.[@R22] In this study, the GAD-7 had a Cronbach's alpha of 0.83, suggesting high internal reliability.

### Stigma {#s2-2-3}

Liberia and Guinea used the same stigma questions while Sierra Leone used a modified questionnaire. The Liberia and Guinea surveys asked about experience of five types of stigma at a health facility in the last year: refusal of service due to survivor status, longer wait times for services than non-survivors, receiving less care or attention than non-survivors, providers gossiping about survivor status, and providers being nervous to treat them due to their survivor status. Additionally, participants were asked if they had avoided or delayed seeking care due to fear of stigma. The Sierra Leone survey included four questions on health facility-based stigma and five questions on community-based stigma, including questions on disclosure of EVD status (health facility), denial of health services (health facility), verbal insult (community) and physical assault (community). Stigma was analysed as continuous scores disaggregated by setting (community vs health facility). Cronbach's alphas ranged from 0.45 (Guinea, health facility) to 0.75 (Sierra Leone, community) by country and setting, suggesting moderate to low internal reliability and moderate to high heterogeneity in types of stigma experienced.

Patient and public involvement {#s2-3}
------------------------------

Patients and the general public were not directly involved in the design of the research or analysis of the data. To decrease the likelihood of response bias, and where possible, Ebola survivors acted as data collectors and survivor advocacy bodies facilitated participant location and communication.

Written or verbal consent was obtained from all participants.

Further, to ensure that respondents exhibiting signs of anxiety and/or depression during the survey accessed services, mechanisms were established to facilitate referral and/or follow-up by mental health providers. Participants with high scores on either the PHQ-9 or GAD-7 were provided with contact information for a mental health focal nurse in their area. For those with severe scores or self-reported suicidal or self-harm ideation in the previous 2 weeks, data collectors made direct contact with the mental health focal nurse to initiate a referral with the respondent's consent.

Data analysis {#s2-4}
-------------

Data were analysed using Stata V.13. Descriptive statistics were analysed using means and SD or medians and IQRs depending on variable type and distribution. Differences between outcomes by country were assessed using analysis of variance (ANOVA). Associations between mental health scores and covariates of interest (age, sex, education, religion, marriage status, being a health worker during the outbreak, stigma and awareness of survivor advocacy groups) were assessed using X^2^ tests and univariable linear regression with robust SEs.

Results {#s3}
=======

[Table 1](#T1){ref-type="table"} summarises descriptive statistics of the study population. In total, 1495 survivors were included in the study (Libera=213, Sierra Leone=751, Guinea=531). The majority (78.5%) of respondents were aged 18--44, female (51.4%), married (56.0%) and reported being the head of household (62.9%). Roughly half (53.1%) of respondents reported having some formal education, with 32.4% having secondary school as their highest educational achievement.

###### 

Respondent characteristics and stigma experience

  Indicator                N (%) or med (IQR)               
  ------------------------ -------------------- ----------- -----------
  Age                                                       
   18--24                  37(17.4)             129(17.2)   126(23.8)
   25--34                  69(32.4)             284(37.8)   148(27.9)
   35--44                  55(25.8)             199(26.5)   125(23.6)
   45--54                  31(14.6)             88(11.7)    70(13.2)
   55--64                  18(8.5)              40(5.3)     38(7.2)
   65+                     8(1.4)               11(1.5)     23(4.3)
  Sex                                                       
   Male                    90(42.3)             377(50.2)   259(48.8)
   Female                  123(57.8)            374(49.8)   272(51.2)
  Education                                                 
   None                    61(28.6)             381(50.7)   259(48.8)
   Primary                 41(19.3)             46(6.1)     79(14.9)
   Secondary               97(45.5)             271(36.1)   117(22.0)
   Vocational              3(1.4)               39(5.2)     25(4.7)
   University              11(5.2)              14(1.9)     51(9.6)
  Married (yes)            60(33.5)             387(51.5)   330(72.1)
  Religion                                                  
   Christian               165(77.5)            No data     415(78.2)
   Muslim                  48(22.5)             101(19.0)   
   Other                   No data              15(2.8)     
  Stigma (1+ experience)                                    
   Community based         No data              374(54.8)   No data
   Facility based          58(27.2)             125(19.5)   168(35.1)

Thirty-five per cent (35.1%) of respondents in Guinea reported experiencing at least one occurrence of EVD-related stigma at a health facility in the last year, compared with 27.2% in Liberia and 19.5% in Sierra Leone. Roughly 1 in 10 survivors in Liberia and Guinea reported avoiding care due to this stigma (10.3% and 9.3%, respectively, equivalent data not collected in Sierra Leone). In Sierra Leone, 54.8% of respondents reported experiencing at least one occurrence of EVD-related stigma in the community (equivalent data not collected in Liberia and Guinea).

As stipulated in the informed consent process, participants were allowed to skip any survey questions they did not feel comfortable answering, including the PHQ-9 or GAD-7. Seventeen participants did not complete the PHQ-9 (15 in Liberia and 2 in Guinea), and 12 did not complete the GAD-7 (10 in Liberia and 2 in Guinea). As total scores are used to assess depression and anxiety prevalence and severity, incomplete questionnaires were discarded from the analysis (Liberia=15, Guinea=2 and no missing scores in Sierra Leone).

[Table 2](#T2){ref-type="table"} presents country-specific summary statistics for the mental health questionnaires. ANOVA and X^2^ tests showed statistically significant differences between the countries for both depression and anxiety scores, and for all covariates except sex. As such, results are reported disaggregated by country.

###### 

PHQ-9 and GAD-7 results

  ------------------------------------------------------------------------------------------------------------------------------------
  Indicator                               N (%) or med (IQR)   Correlation statistic\               
                                                               (country comparison)                 
  --------------------------------------- -------------------- ------------------------ ----------- ----------------------------------
  Depression (PHQ-9)                                                                                Cronbach's alpha=0.82

  PHQ-9 score (continuous)                4(2--9)              4(1--8)                  3(0--6)     ANOVA (F(2,1478)=20.2, p\<0.001)

  PHQ-9 (severity scale)                                                                            X^2^=38.3, p\<0.001

   Minimal (0--4)                         102(51.5)            401(53.4)                351(66.4)   

   Mild (5--9)                            53(26.8)             214(28.5)                129(24.4)   

   Moderate (10--14)                      31(15.7)             104(13.9)                38(7.2)     

   Mod. severe (15--19)                   7(3.5)               26(3.5)                  8(1.5)      

   Severe (20--27)                        5(2.5)               6(0.8)                   3(0.6)      

  PHQ-9 (tentative diagnostic)                                                                      X^2^=17.4, p=0.002

   Major depressive disorder              14(7.1)              51(6.8)                  19(3.6)     

   Other depressive disorder              26(13.1)             114(15.2)                50(9.5)     

  GAD-7                                                                                             Cronbach's alpha=0.83

  GAD-7 score (continuous, range=0--21)   3(1--6)              4(0--7)                  2(0--4)     ANOVA (F(2,1484)=29.8, p\<0.001)

  GAD-7 (severity scale)                                                                            X^2^=64.5, p\<0.001

   Minimal (0--4)                         129(63.6)            434(57.8)                410(77.4)   

   Mild (5--9)                            54(26.6)             237(31.6)                98(18.5)    

   Moderate (10--14)                      12(5.9)              69(9.2)                  19(3.6)     

   Severe (15--21)                        8(3.9)               11(1.5)                  3(0.6)      

  GAD-7 (tentative diagnostic)                                                                      X^2^=18.2, p\<0.001

   GAD                                    20(9.9)              80(10.7)                 22(4.2)     
  ------------------------------------------------------------------------------------------------------------------------------------

GAD-7, Generalised Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9.

Sierra Leone had the highest prevalence of depression, with 22.0% of participants meeting the criteria for a tentative diagnosis of depression, compared with 20.2% in Liberia and 13.0% in Guinea. The PHQ-9 allows for disaggregation by type of depressive disorder, and 7.1%, 6.8%, and 3.6% met the criteria for major depressive disorder (also known as clinical depression) in Sierra Leone, Liberia and Guinea, respectively.

Sierra Leone also showed the highest prevalence of anxiety, with 10.7% of participants meeting criteria for generalized anxiety disorder (GAD-7 score ≥10), compared with 9.9% in Liberia and 4.2% in Guinea. Additionally, 7.3% of respondents in Sierra Leone had comorbid anxiety and depression, compared with 5.6% in Liberia, and 3.0% in Guinea.

Experience of individual depression and anxiety criterion also varied between the countries (see [table 3](#T3){ref-type="table"}). Across all three countries, between one-third and one-half of respondents reported little interest or pleasure in doing things in the 2 weeks previous to the survey (range: 47.0% in Liberia to 37.6% in Sierra Leone); feeling down, depressed or hopeless (range: 54.5% in Sierra Leone to 42.6% in Liberia); or not being able to stop or control worrying (range: 49.4% in Sierra Leone to 29.2% in Guinea). Of particular concern, in all three countries, more than 1 in 10 respondents reported ideation of self-harm or suicide (range: 19.4% in Sierra Leone to 10.4% in Guinea).

###### 

PHQ-9 and GAD-7 item-specific responses

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Questionnaire item\                                                                                                                                                      Liberia                                       Sierra Leone   Guinea   
  (% reporting any experience of in last 2 weeks)                                                                                                                                                                                                
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------ --------------------------------------------- -------------- -------- ------
  PHQ-9                                                                                                                                                                    Little interest or pleasure in doing things   47.0           37.6     41.2

  Feeling down, depressed, or hopeless                                                                                                                                     42.6                                          54.5           46.1     

  Trouble falling or staying asleep, or sleeping too much                                                                                                                  46.7                                          45.9           38.0     

  Feeling tired or having little energy                                                                                                                                    57.7                                          66.2           52.2     

  Poor appetite or overeating                                                                                                                                              47.3                                          41.4           33.0     

  Feeling bad about yourself or that you are a failure or have let yourself or your family down                                                                            40.8                                          36.4           21.3     

  Trouble concentrating on things, such as reading the newspaper or watching television                                                                                    36.3                                          28.8           18.9     

  Moving or speaking so slowly that other people could have noticed. Or the opposite being so fidgety or restless that you have been moving around a lot more than usual   26.9                                          24.8           14.3     

  Thoughts that you would be better off dead, or of hurting yourself                                                                                                       15.9                                          19.4           10.4     

  GAD-7                                                                                                                                                                    Feeling nervous, anxious, or on edge          37.4           51.1     40.5

  Not being able to stop or control worrying                                                                                                                               42.4                                          49.4           29.2     

  Worrying too much about different things                                                                                                                                 50.7                                          56.1           37.4     

  Trouble relaxing                                                                                                                                                         36.0                                          35.3           23.7     

  Being so restless that it\'s hard to sit still                                                                                                                           21.2                                          31.6           13.9     

  Becoming easily annoyed or irritable                                                                                                                                     44.3                                          46.7           27.9     

  Feeling afraid as if something awful might happen                                                                                                                        28.1                                          29.6           18.6     
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

GAD-7, Generalised Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9.

[Tables 4 and 5](#T4 T5){ref-type="table"} present country-specific univariable linear regressions between PHQ-9, GAD-7, sociodemographic characteristics and stigma. Analysed as continuous values, depression and anxiety scores showed moderate to strong association in all three countries: Liberia (beta=0.85, p\<0.001), Sierra Leone (beta=0.86, p\<0.001) and Guinea (beta=0.96, p\<0.001). Being female was associated with higher depression scores in both Sierra Leone (beta=0.98, p=0.004) and Guinea (beta=0.85, p=0.02), as well as with higher anxiety scores in Sierra Leone (beta=0.79, p=0.007) and Guinea (beta=0.61, p=0.03). Sex showed no association with either depression or anxiety in Liberia. Being a health worker during the outbreak was associated with lower anxiety scores in Liberia (−1.76, p=0.02), but no association was found with depression in Liberia or with either condition in Guinea (no equivalent data in Sierra Leone).

###### 

Univariable regression of PHQ-9 depression score

  Indicator                                Liberia     Sierra Leone     Guinea                                          
  ---------------------------------------- ----------- ---------------- --------------- ---------------- -------------- ----------------
  Age                                      Beta        (P value)        Beta            (P value)        Beta           (P value)
   18--24                                  Reference   Reference        Reference                                       
   25--34                                  −1.50       (P=0.21)         0.46            (P=0.32)         −0.62          (P=0.21)
   35--44                                  0.17        (P=0.90)         1.49            (P=0.004)^\*^    0.22           (P=0.69)
   45--54                                  −1.67       (P=0.22)         0.56            (P=0.35)         −0.59          (P=0.29)
   55--64                                  0.73        (P=0.66)         2.35            (P=0.02)^\*^     −1.45          (P=0.04)^\*^
   65+                                     0.33        (P=0.92)         2.17            (P=0.15)         −0.08          (P=0.93)
  Sex                                                                                                                   
   Male                                    Reference   Reference        Reference                                       
   Female                                  −0.41       (P=0.61)         0.98            (P=0.004)^\*^    0.85           (P=0.01)^\*^
  Education                                                                                                             
   None                                    Reference   Reference        Reference                                       
   Primary                                 0.18        (P=0.87)         0.76            (P=0.27)         0.15           (P=0.78)
   Secondary                               0.35        (P=0.69)         −0.81           (P=0.03)^\*^     0.41           (P=0.39)
   Vocational                              0.04        (P=0.99)         0.59            (P=0.51)         0.27           (P=0.67)
   University                              −1.92       (P=0.07)         −0.67           (P=0.58)         −0.34          (P=0.53)
  Religion                                                                                                              
   Christian                               Reference   No data          Reference                                       
   Muslim                                  0.14        (P=0.88)         −0.93           (P=0.06)                        
   Other                                   No data     −1.93            (P=0.001)^\*^                                   
  Married                                                                                                               
   Yes                                     0.09        (P=0.92)         −0.55           (P=0.10)         −0.84          (P=0.05)^\*^
  Health worker during outbreak                                                                                          
   Yes                                     −1.21       (P=0.14)         No data         −0.75            (P=0.11)       
                                                                                                                        
  GAD-7 score (continuous)                 0.85        (P\<0.001)\*\*   0.86            (P\<0.001)\*\*   0.96           (P\<0.001)\*\*
  Stigma                                                                                                                
   Community based                         No data     0.29             (P=0.03)^\*^    No data                         
   Health facility based                   1.39        (P\<0.001)\*\*   2.02            (P\<0.001)\*\*   0.97           (P=0.002)^\*^
  Avoided care due to EVD-related stigma   2.71        (P=0.03)^\*^     No data         1.61             (P=0.02)^\*^   
  Aware of survivor advocacy group(s)      0.16        (P=0.87)         2.78            (p\<0.001)\*\*   −0.57          (P=0.12)

\*P\<0.05, \*\*P\<0.01.

EVD, Ebola virus disease; GAD-7, Generalised Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9.

###### 

Univariable regression of GAD-7 depression score

  Indicator                                Liberia     Sierra Leone     Guinea                                       
  ---------------------------------------- ----------- ---------------- ---------------- ---------------- ---------- ----------------
  Age                                      beta        (P value)        Beta             (P value)        Beta       (P value)
   18--24                                  Reference   Reference        Reference                                    
   25--34                                  −1.19       (P=0.18)         0.89             (P=0.02)^\*^     −0.23      (P=0.56)
   35--44                                  0.14        (P=0.89)         1.28             (P=0.003)^\*^    0.04       (P=0.93)
   45--54                                  −1.49       (P=0.17)         1.02             (P=0.06)         −0.37      (P=0.44)
   55--64                                  0.18        (P=0.89)         1.93             (P=0.01)^\*^     −0.86      (P=0.15)
   65+                                     −4.26       (P\<0.001)\*\*   1.61             (P=0.30)         −0.39      (P=0.61)
  Sex                                                                                                                
   Male                                    Reference   Reference        Reference                                    
   Female                                  0.11        (P=0.86)         0.79             (P=0.01)^\*^     0.61       (P=0.03)^\*^
  Education                                                                                                          
   None                                    Reference   Reference        Reference                                    
   Primary                                 −0.23       (P=0.77)         0.53             (P=0.35)         0.17       (P=0.69)
   Secondary                               −0.10       (P=0.89)         −0.41            (P=0.18)         −0.05      (P=0.89)
   Vocational                              −0.87       (P=0.58)         0.42             (P=0.61)         0.08       (P=0.90)
   University                              −2.10       (P=0.12)         2.30             (P=0.13)         −0.22      (P=0.62)
  Religion                                                                                                           
   Christian                               Reference   No data          Reference                                    
   Muslim                                  −0.38       (P=0.53)         −1.12            (P=0.003)^\*^               
   Other                                   No data     −1.18            (P=0.048)^\*^                                
  Married                                                                                                            
   Yes                                     −0.35       (P=0.60)         −0.62            (P=0.04)^\*^     −0.54      (P=0.13)
  Health worker during outbreak                                                                                       
   Yes                                     −1.76       (p=0.02)^\*^     No data          −0.59            (P=0.18)   
  PHQ-9 score (continuous)                 0.54        (P\<0.001)\*\*   0.65             (P\<0.001)\*\*   0.62       (P\<0.001)\*\*
  Stigma                                                                                                             
   Community based                         No data     0.48             (P\<0.001)\*\*   No data                     
   Health facility based                   0.54        (P=0.05)         1.87             (P\<0.001)\*\*   0.38       (P=0.12)
  Avoided care due to EVD-related stigma   1.60        (P=0.04)^\*^     No data          0.61             (P=0.27)   
  Aware of survivor advocacy group(s)      −1.00       (P=0.37)         2.10             (P\<0.001)\*\*   −0.78      (P=0.007)^\*^

\*P\<0.05, \*\*P\<0.01.

EVD, Ebola virus disease; GAD-7, Generalised Anxiety Disorder-7; PHQ-9, Patient Health Questionnaire-9.

In Liberia, recent experience with health facility-based EVD-related stigma was associated with higher depression scores (beta=1.39, p\<0.001), while anxiety scores were of marginal significance (beta=0.54, p=0.052). Similar results were seen in Guinea for depression (beta=0.97, p=0.002) and anxiety (beta=0.38, p=0.12). In Sierra Leone, higher scores for both depression and anxiety were statistically significantly associated with facility-based stigma (beta=2.02, p\<0.001; beta=1.87, p\<0.001) and community-based stigma (beta=0.29, p=0.03; beta=0.48, p\<0.001). In Liberia, avoiding healthcare due to fear of stigma was associated with higher depression scores (beta=2.71, p=0.03) and anxiety scores (beta=1.60, p=0.04). In Guinea, avoiding care showed significant association with higher depression scores (beta=1.61, p=0.02) but not with anxiety scores (beta=0.61, p=0.27).

Unexpectedly, in Sierra Leone, awareness of survivor advocacy groups was significantly associated with higher depression scores (beta=2.98, p\<0.001) and anxiety scores (beta=2.10, p\<0.001). Awareness of these groups was associated with lower anxiety scores in Guinea (beta=−0.78, p=0.007) and showed no significant association in Liberia.

Discussion {#s4}
==========

Our investigation of the prevalence of mental health conditions among adult EVD survivors in West Africa revealed moderate levels of both depression and anxiety among survivors in Liberia, Sierra Leone and Guinea, with statistically significant differences across the countries for both conditions. Depression and anxiety were highest in Sierra Leone, although Liberia had a slightly higher proportion presenting with major depressive disorder. Survivors in Guinea presented with the lowest proportion of both depression and anxiety.

We found heterogeneity in associations between the mental health conditions and respondent characteristics between the countries. For example, women in Guinea and Sierra Leone showed higher depression and anxiety scores as compared with men, but no such relationship was found in Liberia. Awareness of survivor advocacy groups was associated with lower anxiety scores in Guinea but, unexpectedly, higher scores in Sierra Leone. This could be because survivors with greater health needs being more likely to connect with the advocacy groups, as the groups often acted as a facilitation point for medical care for survivors (eg, providing transportation to medical appointments). These findings suggest that there are varying contextual and environmental factors and drivers for the mental health conditions among survivors between countries.

The Global Burden of Disease estimates that approximately 4%--5% of the global population suffers from depression and 4% from GAD.[@R23] A review of mental health prevalence research found that GAD prevalence in West Africa was estimated at between 2.8% and 5.2%.[@R24] However, due to the lack of robust, population-level data on mental health conditions in any of the study countries, this article cannot directly compare the conditions among EVD survivors to the general population. There is, however, an emerging research base on the burden of mental health issues among survivors in West Africa. Recent studies in Liberia and Guinea have found similar levels of depression among survivors as in this study. A 2018 retrospective cross-sectional study of patient records for survivor visits to a hospital in Monrovia, Liberia, found that 13% of survivors had symptoms of depression and 13% for anxiety.[@R9] Preliminary results from the PostEboGui cohort of survivors in Guinea found that 15% met the threshold for psychological suffering on the Center for Epidemiologic Studies-Depression Scale, and 11% met the criteria for depression after a clinical consultation.[@R11] These data are supported by qualitative research conducted among survivors from the 2014--2016 outbreak, which have reported feelings of sadness, depression, fear and anxiety.[@R12]

EVD was stigmatised both during and after the outbreak.[@R15] The intersection between disease-related stigma and mental health issues has been extensively studied, notably among HIV-positive populations.[@R27] Davtyan *et al* explored similarities between EVD-related and HIV-related stigma and found that many of the same features of HIV-related stigma were shared with EVD-related stigma, such as the disease being perceived as divine retribution for immoral or improper acts.[@R29] We found significant positive associations between depression and experiences of facility-based EVD-related stigma across all three countries. Relatedly, we found a significant association between depression and avoidance of care due to EVD-related stigma in Liberia and Guinea (equivalent data not collected in Sierra Leone), a concerning finding in the context of a population predisposed to mental health issues and in an environment with weak support and care structures.

Providing access to suitable mental health services to both EVD survivors and the general population is challenging for numerous reasons. Total mental health expenditure remains low, at an estimated USD\$0.02 per person in Liberia (data not reported for Sierra Leone and Guinea), and current health staffing is insufficient to meet needs, with an estimated 0.02--0.04 psychiatrists and 0.33--6.4 mental health nurses per 100 000 people across the three countries.[@R30] There is also insufficient infrastructure to provide specialised services such as psychiatric in-patient care, and stigma surrounding mental health conditions remains a barrier to both accessing and providing care.[@R31] However, efforts are being made to address these deficits. All three countries have official mental health policies which call for expanded resources for and access to mental health services and medications.[@R30] To address staffing shortages, programmes such as the WHO Mental Health Gap Action Program have been employed in all three countries to train clinicians, nurses, midwives and community health workers to provide basic mental health services in a variety of settings.[@R31] While these measures are a step in the right direction, more work is necessary to make high-quality mental health services widely available for both EVD survivors and the general population.

Limitations {#s4-1}
-----------

As this was a cross-sectional survey, no causal inferences between mental health and associated factors can be made. As an exploratory analysis, however, the data provide a better understanding of the prevalence and select correlates of both depression and anxiety among this understudied population.

Survivors were recruited from official, voluntary survivor registries. As a result, survivors in our sample may have lower internalised stigma, and since the registries are also used to validate access to survivor-specific medical care, may have higher engagement with care and support structures as compared with the general survivor population. However, thorough survivor mapping and engagement exercises were conducted as part of the ETP&SS programme.

Due to the large sample population and limited resources, tentative diagnoses of depression and anxiety could not be validated through clinical consultations. The PHQ-9 and GAD-7 were chosen specifically because they are simple, thoroughly validated tools that have been used with a wide variety of populations, and data collectors were given ample training in their use.

Participants who chose not to complete all or part of the PHQ-9 and GAD-7 were excluded from relevant analyses. Those experiencing depression and anxiety may feel greater stigma and be less likely to choose to complete the questionnaires, resulting in an underestimation of these conditions within the study population. Data collectors received thorough training on describing the questionnaires (eg, reading a few sample questions) and process to participants, but participants were not pressured to complete the questionnaires against their will.

Conclusions {#s5}
===========

Our results indicate that depression and anxiety are common among EVD survivors in Liberia, Sierra Leone and Guinea, but that there is country-level heterogeneity in prevalence, severity and correlates of these conditions. All three countries should work to make mental health services available for survivors, and governments and organisations should consider the intersection between EVD-related stigma and mental health when designing programmes and training healthcare providers.
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